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Abstract of JP2003031802 

PROBLEM TO BE SOLVED: To provide a field-effect 
transistor capable of reducing on-resistance and to provide 
a method for manufacturing it. SOLUTION: The field-effect 
transistor consists of a wafer obtained by laminating a P<- 
> type SIC epitaxial area 220 on a P<+> type SiC 
substrate 210, a drain area 230 and a source area 240 
formed by injection to the inside of a prescribed site wafer 
on a wafer surface, a channel area 380 formed between 
the drain area 230 and the source area 240, a drain 
electrode 290 formed in the drain area 230, a source 
electrode 300 formed in the source area 240, and a gate 
electrode 280 formed via a gate insulation film 270 to the 
channel area 380. Then, the channel area 380 consists of 
a P<-> type gate semiconductor area 250, an N<-> type 
berried channel area 260, and a P<-> type body ° 
semiconductor area 252. 
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§£5173 *£©—#!)£, El 2, 1213 C^tRIi^fflv^li 
BJ3T2,= 

[0048] £t\ H2 (a) ©x«-e{± % P+ MS i 
C»S 2 10 ©±C N ^J^JS^^SJS*: 1 E 1 4 ~ 1 
E 1 8/cm3, JP^*5i~5 0/zm©P- ISiCx 

\£**is+)\*M2 2 ozmm-rz. 

[0 0 4 9] 112 (b) Oiatftt, v^^^3 2 OS: 
^V^T, P- MS i C^\Zt>3ci'^)imM2 2 0 ©SJ1 
^<DTs\'&<D l §kW^s ^Jx.« 100~1000 'CCi^gT- 
.i^>SffAU N+ SKl/-f>f^2 3 0, SlN*N 

+ iv-7«*2 4 o *Mfct Zo tomm&iwifut 1 

0 0~ 3 Me VT-^!SaA^f</\ |fe K— X*tt«ittt 

1 E 1 3~1 E 1 6/cm2 T-feS. NfflspHJflfct ft* 

[0050] 1213© (c) ©liT-li, 7X^3 2 1 
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t> mtfi o o~i o o o*c<oas»tfa*-f 

AU N- SIiif + ^;i/i«2 6 O'SMtS. CI© 
Pis JDj£mEE£#!i;L«3 0~3Me V4: btfgaA^ 
ffV\ IKK— X»tt0S*.ttl E 1 1 ~ 1 E 1 5/cm2 

[0051] zcotg, texgnTzmmm^-iz, p-m 
h^^ii-rso n- 2 6 o 

p- m.*rr *m#.m$,2 5 2 tts. 

[0 0 5 2] fLT, -y— h^*f*^®2 5 0, 
•V^;i/^2 6 OomZRz?** 'J ^©Kfcj:, -7- 
agftfH 2 5 0 -V 2 6 0 ©gh^C £ D 

3g§ 1 <D-£.%.m-&s •ft^'t ¥m&ffii>8,2 5 2 
*;bffi!2 6 0©g^rC£bssg2©£2J!fc:jgMU 
-tiCi tJS&^-v*;^:^ 6 0 ifi^iz^it^n 

[0 0 5 3] fit, -fst-^&AS^TofcSL M«l 
0 0 0~1 7 0 0*CT"©^«aS$:ffVA, ftAbt?i» 

^rseib-rso cht, ^-h^ftisa2 5o, s 

ii^^^;b«^2 6 0, SWf^t*W2 5 2* 

[0054] ±fBT-fct, n- mn&^^jvmm 

2 6 0W^>aAi5MUfe^ CVDi££<fc t)^ 

[0 0 5 5] 1213 (d) ©Ilftt, P- S^-h^* 
{*«H2 5 0©±®§-g-tf^t:^^rS>-v;bffi^2 2 0© 
IIC^-«SfI2 7 0 5:^J^.iS9 0 0~1 3 0 0°C 

>(3 J; t> £*— h Htgg 2 8 OZftm-fZo 
[0 0 5 6] C©^ v tdS^Lft^* 5 , SISKB^S 
J£n>*^ hS«i3 1 0tbT4«I51f U 0!*.l£ 

6oo~i4o o'cmmx-mumvx^r- ^ vtmmt 

U FW >*«2 3 0±(C KW >lg2 9 0 

&, v-xiS2 4 o±i;y-xtffi3 o o^Mt 

5., dfflcfc-5£LT> Hll id^UfeS^aSh-7>i ; ^ 

[0 0 5 7] fc:fc\ *|&5£^f;43VA-r{*, K H" >«fii 
2 9 0£<fclFV-;*®ll3 0 Ofct 'J.^<i:tiN+MK 
W >IH2 3 0, W.V-?.Mi&2 4 0©^B 

P+ IfflSi 1 0 Sffil>TS«3 

m-h>t>bZ>ffi&tl,X^2>tK N+ gJ©SiCffiK©± 

£P- m(D^¥?*is*)im 

t-£P- S©^t:^^>-^;i/Ji©^ci#i|^fl5.fiKUT%<t 

V> 0 £feP- S©S i Cg}I£jS^Tfc «fcV>„ 
[0 0 5 8] dC^&bSb 5 ©ft-fEU 

v^v^Src-S, h^apfr^2 5 0 
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)V<m$,2 6 oc^^i^tr^h-f >mff(c^LTj^ 
^5110^1^ #f^ifti«2 5 2i:iaf 
•V*;i/ffl^2 6 OCjg^-gP^e.tf^h-r >W.EElzftfol, 

;U«tl2 6 0^t>ft7«I!:T^5, 
[0 0 5 9] V-^S t KW >DF^©m^t 

9^ bv^K^y^jgttStS^UTs S i C*>£& 
i,*©Sffl^fei:t^iS:s PNS^©tf;bh^ >sm# 
10 *i<, c©<t^3&y- h«^ic M!£lfimim£tix^te 

[0 0 6 0] 7—bMM2 8 0}zni,XMCD^-i 

T^^m^-r^t, sa^t^^weortcv-xt 

124 0#>£> >i«2 3 0-^i:®IKSW*M©^ 

ii-?-v^-;i/^2 6 0rtc^$tL5S^^^;i/§^ 
SU NtlFl/^ 2 3 0 fc«E*ii&tr. 

20 [0 0 6 1] COiit, y-Mt2 8 0C*OlE 

*gj*p-rsct^«t.t), *a^-v^;uffi^2 6 ortts 

*?-**;i/&S§jg£-t-»\ V-^lffi3 0 0i:KW>S 
H2 9 0i:©P^K:^r-v»JT#«Stt5. 
[00 6 2] fCiigi, y — ^-7©«ffiEitrM 

iaf + *^2 6 
JlSS^t^Mi, ^— h*&&B{2 7 0 h-y- h^-ag 
ttf^2 5 0<DftWl£&&1rZ^±temil 3 mm<D&W 

[0 0 6 3] im2mmn m4&, *mw(Dm2mm 

flICflSSS i C@^-^jSh^>^^^©#e-fe;i/©gff® 
0t-fc3. Il^©<tdt, y | ;3>lt3 4O0±tS 
-^b^U=i>^3 3 0WMl£2tlT^&. Z(D—m<b 
i/ij3>H3 3 0O±K:li s V— ^> KP^f>, f-v^ 

[0064] i©Si C*ii6ffl«irtttt % -^bv- U =3 
40 >«3 3 0fc&-rsS-eJ&fi&£ftfcN+ 

2 3 1. SU C N+ IV-XH2 4 1 4»*fl*tl^ja* 

^^Tv^2)o f bt >mm2 3 1 tv-^mm2 4 

3 8 l*«JBJsE$ix*. 

[0 0 6 5] Z.(D^-^^)VW$,Z 8 1 (± % P- m.ff— h 
*#tt:ffi^2 5 1. St>*N- Siaf+*;HR«2 6 1 

ffl2oo^*c,«^n5. zzx\ 7 — h ^mt^TR 

12 5 1, ljif + ^;i/«a2 6 1©JP^ S M+t'J 
TWKtiU y-b*i|fti«2 5 l ktaf + *^« 

so- 2 6 lro^^-gu^&tf^h-rvmjEtc^LTje* 5 ©* 
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[0 0 6 6] P- Sy-h*SW*««2 5 1 ©SI 

Itll MHUR2 7 1 4^bt^- t>ttffi2 8 1 

9 l#©f££fr5. Sfc, V— *««2 4 1©± 
BCtty- *®H3 0 i#M$n5. 

[0 0 6 7] *&mmG>nmtomh9^$?xtHD 

W&*m®-m*, 05 (a) ~ (c) , 136 (d) ~ 
(e) fcw-rKBiaS#H5!b5&*«e.BttWrs. 10 
[0 0 6 8] EI 5 (a) ©xigT-fci:, aftffifc, « 

^* s #l;?.ff0. 0 l~3 / am©-^b^U3>M3 3 0 

4 ! M$Wci'U3>ai3 4 OS:ip(l-rs„ 

-Hfbi> U 3 >JK 3 3 0 tc* JPftLtf0i*.tf 0 . 1 ~ 5 ju. 

m, PS?ttft^-fc^iaiE14~lEl 8/c 

m3 ^TLfcP- ISi C4M*fr£tR4 0 1 SSR6#t> 

t5» 

[0 0 6 9] 0 5 (b) fflll-Cli^ P- MS i C*^ 
#*1&4 0 1 mZ.ltmtUfg.9 0 0~ 1 2 0 0°CT- 
8fc®YbU S i C¥m#.&W.4 0 l©^iBLfcft®*>£> 20 
0!l*.fcCJ£;* 0. 0 l~4^meS©JP^©-^bi' , ;3 

4 0 2t> -iib>>'j3>13 3 0 fcOHIfc, iP<fr* s 0iJ 
^.(SO. 1 ~ 2 /zmfIJS©P- IS i C^SWfcJ! 4 0 3 
* s f#e,*ti.„ rSfb->'j3>K4 0 2£7yfb 

[0 0 7 0] 0 5 (c) ©XgffciU -^<7«3 2 2 4 
fflV^T, P-ISiCfittl4 0 3©3fSO», 
rifbi/'j3>13 3 0Cit5ST\ «^K10 0~ 

1 0 0 0*CClifiti>f*>SSAU N+ SFV^> 30 
**2 3 1WN+ S7-7iS2 4 1 SJgfiJfrS. *D 
M*Efcfc> #lx.fc£l 0 0~3Me Vf^-IS!&A£fT : V\ 

ZS.t£mZ.& 1 E 1 3~ 1 E 1 6/cm2 T*$> 

[0 0 7 1 ]I6 (d) ©IlTIi, 77^3 2 34 
J3V^ N+ MYU-i >MM2 3 1 i:N+ 

2 4 1 fc©M©P- S^ftf4 0 3©gp#C, 0Jjf.tt 
1 0 0~ 1 0 0 0*C©^t?^'<^->$:iiAUs N- 

mm^^^)vm^,2 6 1 sMts. anMSfffcttfiix. 40 

(S3 0~3MeVf^!8&A£:fTV\ j& H— XStt0Si 
ffilEl l~lE15/cm2 T-J&So 

[0 0 7 2] cic7)s# N ffiA^fLfe^s^tt, p- my 

hT5„ ^LT, y-b*#*I«2 5 1, g&?- + * 
;i/ffli2 6 1©i? v M*+';7iRli, £*— h^zg 
ft«2 5 1 taa^- + *;HR«2 6 1 <Dm^$M)>L,¥ 

«» . .50 
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[0 0 7 3] *>ffiA*ff-3fe«, fllfctf 1 0 0 0- 

1 7 0 0°C-C-©#M!l!;3I£fTV\ aAUfc^SfctteiStefb 

*)Vffi£2 6 1 f+*;MI«3 8 1*i^t 

So 

[0 0 7 4] @6 (e) ©IgT'fciu P- S^— h^ag 

tMsrau 5 i <D±m*-£ti*mi*mm.wtz>f- ht&um 

2 7 1 £#!l;tfc£ 9 0 0~ 1 3 0 0*CT?©3fc^fb£<fc 

2 8 i *mm-rz>o 

[0 0 7 5] -5-©^ #£0^ bfcV># N K U-f >^ 
2 3 l±tC FW >mm2 9 1 4, V— 7.W&2 4 1± 
CV-^113 0ieMn. I4Cgb 

[0 0 7 6] 5&*\ 3(sjiss^jc*v>T{4; f w >mm 

2 9 1 SW— *Sfil 3 0 1 fc£, 'J>& < t & N+ Sb'U 
>««2 3 1&IFN+ fiV-7»«2 4 1 ©ft®©— 

[0 0 7 7] ifelc, ;©f#aSh7 >i/Xt>(DM)mz 
^■zm.WT2>. f— h«@2 8 1 £®E#l?H,Q£*n: 

v^^ttss-ett* -y-mMKMaau 5 i haa?+^ 

;bffiJ^2 6 l©gE-&SB4»&t:;i/h-f >mj3EtC^L/Tl£ 
7«Si^T-§5.„ ^©^JH, V— ^Sh KU-ODB3© 

m^t^jg^f-r s i #-t- * y - v u 7 ^ 7^ s o 

[0 0 7 8] ?-f KA> Hdf-V' s; r^^atSi: 

[0 0 7 9] f—Y%M2 8 1 C^UtftC^W 

7X^t5i:, «ii?+*;i/«*2 6 lf«gjc, N + 
ly-^2 4 l^e.N+ SFW >^2 3 l^i: 

1 * i ?>Si2 s ^^^;i/ffl^2 6 lfit:M$*l-5f*ft 
*;u*«ftU >ffl«2 3 1 taaxatr. 
[0080] z(D£?iz, v-ymm2 8 ltftctff 

4Ep*0-TS^i:tc «t Sji^-^^;uffi^2 6 lfitf 

tf+^Miig^ts v— ^sas3 o 1 1 ku-t >® 
11 2 9 i fcoifflt::** ■; rtfstus. 
[0 0 8 1 ] ^e©i®*, ^-v'j-^-7©mffiiii!)M 

■&mt>tiz>o ffiix^+^.;i/M«2 6 lF«gt:^$ 
ix5i»ft^;Kt -y- bffiiitM2 7 l i:>7*- h^agt 
fr«j^2 5 l®*Hb#&rs : F5±fe!SAttfi®IHi 

[0 0 8 2] [MS 3 SISEG&J] B 7 tt N *^gB^©^ 3 



(10) 
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1 CSf 2 1 l±t„ N-ISi Cxt^yt;i/« 

2 2 1 #«Jf ^ftfc'i^Ul&t-.Ts oit:^^r^^;i/?I 
«o2 2 lcajf^t^S^ffi^tt, N+ 1V-^ 
«fij£2 4 24b'i^P+ Mft'rJ n >^ ^7 b^3 5 0# 

«^2 2 l©-i®CDRfr^©ffi^{±«3 6 0#BJ5jc£ 
tlT£!K Cffl?g3 6 0C?&otP- My- h^NU&ffl 
«2 5 3#^/j££tT,S„ 
[0 0 8 3] it:^dri>-v;HI^2 2 1 ©SlJfgp 

^£j^S££:*-r£P- M©#^**#mti£2 5 
4i>^£j£;*:ft,£„ C3T% y-h*^tt^2 5 3J:* 
5=^^aStft^2 5 4CD^CDJ-t:^=iri>'^;U^2 2 1 

©aw-fcfc, n- s«&*-**;tfR«2 6 2 n 
M2 6 2 s RvtfT-i^mtt-mmz 5 4^e»«sK$tL5 
[0 0 8 4] y-y*m#.mM2 5 3, 

*;bffi££2 6 2£tf;t^ ^*^«^2 5 ICDmZRZf 
3=-^ U Tjgjgii, N- mm&?--r*;i<mt%2 6 2 C^ffi 

-fzfcm** V7&y-Y*mte.m.t&2 5 3swr^ 

^a»&#i^2 5 4 ^©S£S^>^;W;: £ >>£;£{b;* 
n 5 x o iz m §\- £ tl T V > 3 o 

[0 0 8 5] ICpKli, y-h-¥*«:$HS£2 5 3 h 
-V 2 6 2 iz £ D 2> 91 1 ©££Jf 

# s *5^¥^«;M££2 5 4 tSa^-V^l^U 6 2 

<D&&iz£t%m2<D&%.mizmM\s. z\tiizx^m^ 

^y^)^mm,2 6 2*s^t^^{b^n2. i-5tc|gtt$ 

[0 0 8 6] P- M^-h^^^2 5 3®« 

BCtt. y-h$6*ilBI2 7 2£tf-UTy-h«12 8 2 
i> s ffM£:J"l3o ££u V-^^2 4 2©±ICIiV- 
^*S3 0 2#^fi££tiS«, Efc % #r-f3>^^H 
J^3 5 OCDiBtii^-f 3>*^ Mg3 1 1 A^ftfc, 
£ix3o f UT, N+ MS i CfflS 2 1 1 ©HCIi Y 
W >«®2 9 2 #^2*1X^3 » 

[0 0 8 7] ^^©mj^Jli h^S^*© 

!^*&©-0!l£, 118 (a) ~ (c) , 09 (d) ~ 

(f ) iz7rstmwm*^mv-&-tfi£>m.w-fz>» 

[0 0 8 8] £"T, H8 (a) CDX?lT-tt, N+ MS i 
CS*I 2 11 ©±£#ij£ y^^SS* 5 1 E 1 4 ~ 1 E 
18/cm3,JS$*si~10 O^mfflN- ISiCx 
2/ 2 2 1 ^ftJiS-f So 

[0 0 8 9] g|8 (b) ©X?lT*(i^ N- M^f£^>" 
■Wl/ffi££2 2 l©-i®ORff^fflM^^s {»Jili0. 1 
~5//m©rI$©i3 6 OSff^-T-So 

[0 0 9 0] 08 (c) OXIT-Ii, 136 Oti&^T 
CVVmz X V S i Ci&^xtl^^y + Mf^t, 
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P _ gy^_ HLigteftt$2 5 3 £ffijf£-r 5. 
[0 0 9 1 ] &*5 % P- M^- h*ilttMHttHu #|x. 

[0 0 9 2] 09 (d) OXiT-lt N- M^f^^ix 
2 1 ©SlJl^©^Sfflffi:f^£#0;?.fcf#K;t> 
££AU N+ SV-^fia2 4 2S:JfMt5. NM^F 

[0 0 9 3] 119 (e) ©xHf«\ N- M^t:^^^ 
10 *)l>mm2 2 1 ©SJlgBF/f^©^tc:, 0iJx.j£ N (5-5^ 
•1'*>$aAU P+ l*7-f3>*^ bffiM3 5 05: 
U*P- gjJ^JMMMftWU 5 4£ff£jFdo-f5o y 
-h^#«^2 5 3tX?J*mtt.mM2 5 4©RS© 

^tr^^f>>^;i/^2 2 i©a$#£N- MSii^^^;!/ 

12 6 2 



[0 0 9 4] y- h^ttM^ 2 5 3, iSii^ 

**)VmM2 6 2M*r-<f9ft^2 5 4©Jp£.& 

UTSSttx y-b*a»*^2 5 3 
*)l<mm2 6 2©jg^t^b5^1©^SJl* s , 
20 ^«:^2 5 4 *;bft® 2 6 2 ©Shirty 

i:?.i20^itgi4u ztnz *jvm 

M2 6 2-&^±lz-g.Z.ik%nz>£olzWimt!i\Z> 0 
[0 0 9 5] -r^->aA^fTo&^: N 0iJxJ£ 1 0 

00-170 0°CT:<Dm%m-$:^\ SALfeWIsi 
S-ttib-r?.. cidUT, y-h*#tt;ffi^2 5 3, Sii 
^^^;bffi^2 6 2, &tF*7^4^#:^2 5 4*f, 
^t^;W3 8 2^t5. 
[0 0 9 6] 09 (f ) fflllt^ P- My— h-NMS 
i*M^2 5 3^®tcy-bf6^2 7 2^^j^{S9 0 0 
30 ~ 1 3 0 0-CT-©m^bt«t t)ffM-rS= f©f, ^y^. 
K^Ui>U3>lc < i:!3y-hS@2 8 2^Bs£1-5o 
[0 0 9 7] C©gL IftSI^L^^A^ v _^^ 2 
4 2©±ICV- ^tffi3 0 2 4ffJfiiiL, Sfc s Tf^-i 
YW&3 5 0©±®tC7ji^^ 3 >^ h«^3 
1 l^ati.. l/Tx N+ »«2 1 l©II(;(iH 
t"T >*@2 9 2 ^BJEft-TSo H7tC^Ufe 

[0 0 9 8] ^cjb\ *|fe5S^!^!)^C^V^T^±, V-^fS3 
0 2fiV*T'f3>^^Ma3 11|±, 'J>£e<£:fjN 
40 + SV-^IS2 4 2^<ttf7}t^'f *a»ft;ffi^3 5 0© 

mm<D— ^^^$^^Tv^^^{^ctv^, ^fc, 13 6 o© 
v*m«© ct a izmwtm^&vt-z& o x 4> J; 

[0 0 9 9] *IQ)fi«IK:«5«|M6jRb5>i?^ 
^©l6-(^tcov^TaftB^-r5>o y-hm®2 8 2CtEt s 
EPiD$t^Tl^'^^v^tl;®•r-(i^ y— h^-zStf*H^2 5 3 t 

w&f-'rZ'frwmz 6 2©jg-&sp* i e>*5t:;i/h^ >m 

50 2 5 4 ^ ^;UtR1^ 2 6 2 ©g &gp*> f, k;1/ h -f 
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>«ECttfcbTJE#SI6 2©ffig.Jl£gattu -tit 
.fc *;MH«2 6 2^tr>^^^ttSli:-ri»c 

[0 10 0] f©^*, V-.XS4: KW>D|B©«8E 
Spiffs c:i:* 5 T-£, y--7ij-^7i:ftl,„ 

&©£JS>^fc£: p Njg-s-cD hr;i/ w >fiE#;*; 

CCDid^^- hmil£mE* s EP;!JD;*ftTO&^ 

[OlOlJJkt, y-Mffi2 8 2t:SLTtOA--f 
7-X$#t*&1-5,i:> aii5 ! -fr*;HH«2 6 2rtlc % N+ 
SV-*«tt2 4 2*>?>N- (^t** 
S'-Wl'^) 2 2 1 JfiAlV5fHa©? + ^;mJSS 

«^2 6 2ftfcflMfcarft5«t*--V*;i/*efiU N- 
iiWdri/+;i.i«2 2 LTv N- M 

=-\Z#*is*))&&,2 2 lcmt, g^teu N+ M 

s i cs« 2 1 1 ^mmzmtiZo 

[0 10 2] £©«fc-5(C, y-H12 8 2i:i©«E 
^Siip-rsciiiKiJ: (3, «iif L -^^;i/^2 6 2ftCI 
%ff- J r*)l'&mmZit, V-7Sg3 0 2i:Fl/-f>l 
®2 9 2fc©Mfc=**U7 , #«Wx5. 

[0103] ^(Dmm. s—^v—JtycDmBmrn^L 

tff^fetis. Wfc, SSi?-^*;^^ 6 2F*g(c^j5S,$ 

ft:®tS2 5 3 commute-? 2>^%£:tm$kmmv>&m 

So 

[0 10 4] Sf;, KV>f>ift2 9 2i:V-^ti3 

0 2 fc<9BCiSSffi#B)AD£ftfc*§^ I3 6 0t^o 
TMStlSP- M7-v*m&m®2 5 3*»&ffiV* 
^li:iory- K^12 7 2 t^^sai?-* 5 ^— 

b*6tMft2 7 2©lfffT-gi££;& 

nm-r s ssbe 4 us?- 5 <=. t $ 5 . 

[0105] [* 4 H«flJ] H10(t *H©I4I 
S i Cm#a*h-7>i>^^CD^.(i-tr;i/©Wf 

+ MS i cmR2 1 2±C, N-ISiCi^^r^ 
+ ^i«2 2 2©^jia5t*5tti.RlT^^C(i, N+ M 

v-^««2 4 3immtftix^Zo n- axi; 

**-S"Wl/fH«2 2 2 ©— 3EB©Bf^©««KU±j» 3 6 

1 * s ^/jSt,£flT;fe C©I3 6 1!C?-3tP-iy- 
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[0 10 6] i^*->t;HW2 2 2©-iI©Bfg 
(Offl«CI4, 13 6 2#M^nt^^ C©« 

3 6 2rttt«fi«jBt3 7 o#a«>a*nTv^s. i^-p, 

y- h^#:ffl^2 5 5 tmm3 7 Q(Dffi<D^Zt>* 
«> + ;i/«i*2 2-2©ffl#CHU N- Sy£fi^-**;HS« 

2 6 3#J&J5££*T,5. iix&y— b3M!W*fiRtt2 5 5, 
SlFia5 1 t*Jl'ffi«2 6 3*>fi>«J5g$tl-5ffi^&, 5^ 
+ *;HM*3 8 3 ttS. 

[0107] f- v*mmm> 255 sMiif 

10 ■>r%.Jl'ffl&2 6 3©Jg£:fc«kU:3r+i; T$&Kfct -5*— b 
^M*#19nfi2 5 5 i:S&?-v*;i,filj«2 6 3 ©}gl^Sf$*> 

f+*MW2 6 3*s^(c^fb#n5«fcaciSIt$ 
tl-TV^o 

[0 10 8] P- S^->i|M!W:«*2 5 5 ©ife 

®CHU h^Si^K 2 7 3 £;Tr-bT<!/-hWI2 8 3 
V-^ili2 4 3±lCttv-7ti3 0 

3 ifimmztiz. f bt^ N+ St5 2 1 2©3SHCi£ > 
FW >m®2 9 3#M?iiTV^. 

20 [0 10 9]*C, *SeH509©mi^JSj* h7>^^© 
M&XmcD-mt:. mil (a) ~ (c) , Ull 2 
(d) ~ (f ) K5*-rWffiB&#JSUSc#c>BttJ3-i-S. 

[oiio] *?\ mi i (a) ©xat-ii, n+ ss 
i cms 2 i 2©±£, mz\£?riftmmm.i* ieh~ 

1 E 1 8/ c m3 N JP£# 1 ~ 1 0 0 ,um©N- MS i 
C is *)U&WL2 2 2SJ^JEdt-i-S. 
[0 1 1 1] mi 1 (b) fflXlftt, N- M^t*3r 
is-V)Umm2 2 2©— iffl(Z)fllf^co««K: % 0tJ*.i£O . 
l~5>um©giS£©?g3 6 1 
30 [0112]B11 (c) ©X^T-tt. 1361 K»o 
tCVDSti OSi CS^x-t^^-wuffog;* 
tf* P- S^-h«ft««2 5 5«Mt5. 

[0113] p- suf-h^mmmtts ma 

[01 14] HI 2 (d) Cllfli, N- M^f^^r 
^-Wl/ffi£g2 2 2©SJlSi5©3f^©ffl^^0!lx.{S^^^- 
>£&AU N+ iV-Xii2 4 3 5:Mt5. NM 
^tt*fcfc5^m5fcbTtt»©fkfc£j(t % tsU&ifS 

40 [0 115] &;fc\ -f2f->aA£f?o£gL «*.ttl 0 
0 0~ 1 7 0 O'CT-CDafcBUIfcfTVV ?±A bfe^^ 

[0 1 1 6] Ell 2 (e) ©XST*(i, N- M^^t* 
»;L/M^2 2 2©-£S©Bft©S^iC, mz.lt 0. 
l~5/im©S$©S3 6 2SJBfifcf S. 

[0 1 1 7] IH 1 2 (f ) ©XgT-tt, miiLPCV 
D8c£ffl^TJP#.#0 . 1 ~ 5 ^m©X^-fb^>>J n >£ 
±i^bs « 3 6 2 <£a»jitfo ^©» N ^JxtSCMP^ 
2rffl^TX®jb^> U 3 >K«4IMmift99F« x^{b 
50 «>U3>IR3 7 0 *»rtSK:a-r. C^T% ■ir-h^ 
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«>-wwh*2 2 2©a5^fctt, n- saa^+^Hjiss 

2 6 3#JFM$*tS. 

[0118] c -5 LT, y- h ^VffflW 2 5 5 Szttl 
T&f-^^frffi&Z 6 3a»e>fc5^-w*;WWS3 8 3 ■&% 
fiEtS. &*>\ y— hliMW2 5 
;WW*2 6 3©iS$j3«tW^F-^ VTmS.it, V— 
{*ffl^2 5 5 i:iaf + ^;^«2 6 3*s^±K:2E2<b 

[0119] ^©& s p- sy-hi|i#ttii^2 5 5m. 

Ity-MfilI2 7 3 £0y*.fcf9 0 0~ 1 3 0 0°CT- 

©*HMbfc«kt)j&j5fc-*-s. fit, «i*«jJ? «;->>;n> 

fc£t>y-h«S2 8 

[0 12 0] C©^, fiffcEI^U&V^ V — *««2 

4 3 0±ItV-^tfii3 0 3SMt5. £fcs N+ 

ssi ca« 2 1 2 ©«®fctt kv^ >mm 29 3*b 

fiScfSo CHI, 121 0C^Ltg^Mh7>^ 

[0 12 1] 3WBK«fc:fe^THu v-^S13 
0 3 tt, 'i>& < i: 4) N+ 2 4 3 ©31®©— 

^£^jE&$ftT^ftfcf«fcM. ^fcs ig3 6 l©j£®ttfl 

[0 122] ^C, Z<Dmffi&Mh ; 7>i?X*<Z)mft% 
MW-rZx, y-MS2 8 3 tmff* s EP*□^t^,■rv^^cV^ 

«3B7?ttx b ^mw-mn 2 5 5 

2 6 3©Mi^*>£t;i/h^>SE£tt/fobTJ£* s 5£ 

i&Brr 5 C i: #T- 1 > — t 'J —3)- 7 i: & 5 „ 
[0 12 3] y>f hV?> ^tv7*«««lgJ: 

LTS i C#£&5 4,©£fli^£:i;&fcfci:> PNjg^r© 

* aaat * ss cfr •? c t #t * 5 . 

[0 12 4]ifcC, y-h®fi|2 8 3 CMbtftffl-'W 
T^Sr^-T^i^ Sii-^^WR^ 6 3 N+ 

S'+.'WS^) 2 2 2^-[S]^st>*i>s^M©^^^;i/^ 

#J£jEi££i"U 3j->#SgC;w f?>^n5. z©t 

mM2 6 3i*iK:jBjagtn**a[^*;i/*)gau n.- 

lii;*ti' + ;i'««2 2 2t«EixS. f LT, N- s 
:tfc:**-i"WHH«2 2 2Cjg-f Si:, m^tt* N+ s 

5 i CSS2 1 2AigC?in5. 

[0 12 5] ;r©«fc-5£, y-Mffi2 8 3fCft©SiE 
^EpjQ-rsctt «fc t) N 2 6 3 flfcg 

*?-+*;i/£Rje3"i*\ V-^li3 0 3 J;b-l/^>i 
i2 9 3 h©Ht^r^ "J TA^tLSo 

[0 12 6] -^©^m, y-vU— ^7©mEIEltlM 
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flSM^ + ^MJU y-b^JK2 7 3i:-y-h4£jj|£ 
ffc£M£2 5 5©^HS;:#:£T5^5&£&iSeil1t^©f$gs 

2>. 

[0 12 7] it, KW>«S£V— ;*«B4:©||irfc: 
10 iS«jE* s EpiQ$tlfe©^ 13 6 liCSotM^tlS 
P- ffly-h*«flt«W2 5 5*»63aEvSffi2»t«to 
T^— H&»Bt2 7 3 ^1***14* 
£>> Mftl*jBt2 7 3©iffiT-&££>:&V\ 

[0128] [« 5 mmmi h 1 3 a, ##§Bji©m 5 si 

+ ISiCffiR2 13±t, N- SSiCiW*»> + 
20 ;WW*2 2 StffcJB^tlfc^^Nfcl^T, ^t^^> 
-WWW* 2 2 3©««SlJKl*JH-SBf3efH«fc:Htx J9r5£« 
P- SsK^-f ^«M***2 5 7*»?gfig$jxT 

[0 12 9] St, :tfcf*3r*>-WWW5 2 2 3©a«gP 
C*»*Hf*»«Ctt % N+IV-^fi2 4 4WP 

+ #7^=1 h««i3 5 l tfJBj&snT^s. c:: 

T% N+ V-7M2 4 4 txti'* j/t;W2 2 3 
©HI©, #^*SMttH«2 5 7CDSB#K:Bu P- 
-h^#frffijl£2 5 6MN- ffiaa^-^ 2 6 

30 4#^n-e;hJ5j5££;h,TMS. 

[0 13 0] fbt, Cftt^—h 2 5 6, 

lfji5 L ^^;W1^2 6 4M#f-f *MH*fR*£2 5 7*> 
£>*tE$;;*;h.Sffi:fc££, ft^;i/«3 8 4i:«. & 

V-Y*m»m$,2 5 6, l^t*A4W2 6 4 
StWr-f 2 5 7 ©J1$SU ? ^+- U TilJg 

{±, N- Ma^-5 L ^^;WM^2 6 4t#4t5fi**+ 

5 7 i:©^m^>->^;i/^«t tJS^b^ti-SidtciS 

40 [0 13 1]S&CBU<tt, y-h**(i:««2 5e 
tiaft*;i/ffi*2 6 4 0g^C£t5i l©^^jf 
#^^*2»{*«^2 5 7 -v^MH* 2 6 4 

?-V*;HWI*2 6 4*«^feK:«fi£'fbacixa J:-5fcH!St* 

[0 13 2] Sfc, P- ffly-h*»(MRi*2 5 6©^ 
ffllCtt, ^-h«iI2 7 4 5:^Uy-ftS2 8 4 
^fig^tvSo IC V-Xia2 4 4®±It;ay- 
^1S3 0 4* s jBBE^tiSo #f-f3>^^fia35 
50 1 ©±@(-(i^7 r w n >^^7 bfl;S3 1 2*S}fj6g$tl. 
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5o 1/TN+ S«2 1 3©K®fcttKW>«fiS2 9 
4#7l5j5fc;*;ft.T^5. 

[0133] &iz, z<DnR$b%Lh ; ?>i;z.&<Dmmz 

^fcv>#»T?tit* r-h^SMMMU 5 6 4:S&*- + * 
2 6 4 ©j$-£SSA» c, tf;i/ h -r >SEE£*ffS bTJS 

^^)VmM2 6 4 fcT;i/ h-f >«EtC*NiSb 

;i>««2 6 4^tr>^7«Si:-r-5^i:A s fSSo 10 
[0 13 4] V— ^Si: KW"f >DH©«ffi 

&©£fflo;fefc££Bu PNig-g-otf ;b M >«E^ 
ttffiT- tt8E#?|3«ftR JB 4: & S «fc -5 &8MH- S S» fc fr 5 

[0 13 5] ifcfc, b»fii2 8 4t5t*bTft©/W 
77S«t5i:, *;HH« 2 6 4|*|£S«M 

©^ + *;i/««i#BJ5££*U * >f yf->^ 20 

tLSo c:©4;g, S^fcts N+ IV- *W$>2 4 4*»£> 
Iiif+*;i/ia2 6 4 f*|©S:!g^**;i/:£eSU N 
-Sxt!^ify 1 .j^2 2 3i:S^. ■? LTv N- 
§H=.V**r~>*)V&1$,2 2 3£g-r£i^ N+ 
SSiCSI21 3^S*fc«E*iS. 

[0 13 6] ^— M®2 8 4fcA©mEE 

«5=-v^;i/&^ie$-&, v-xtg3 o 4 i: Ku-r >m 
1294 fcoMfc** 7*s«tns. 

[0 13 7] ^©jjgfll, V-TtJ-^-7©IEl|)S 30 

aws>*i3„ wt, iiii^^^;i/ffi^2 6 4i*it^$ 
*x5S«?=-v*;ni, y-fi«i2 7 4ty-h^ 

[ 0 1 3 8 1 *36:, h* W >fffih V-^«ffifcCD|IBfc 

^5«ff*sgiiD#nfe^, p- m-7"— Y!&mffim,2 5 40 

6 £.x.\Z***s + )l&M2 2 3©jg^fcjC£#S££Ji, 
SUP- SsPf-f ^»tt«is£2 5 7 fc:nt:**^-wHR 
^2 2 3©Silr}-l£* s 5£S.Jf Jci-oT, ^—MfitHK 

812 7 4©ffiNET-#i££&V\ »7-f hV^^t^r* 

[0139] [J(S 6 HBEM 11411 #£§BJ3©!g 6 H 
MmiZfaZ SiC ; FA> p =3f + s>y"^ 
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h£i:3f;:«>©P + SSi Clffil 0± 
P- SUtfcr**S<-WHR«2 0#*Jf ^tlfc^^ 
(^#£16) C&^T, IP- SUct**«>+;MSj|g5 
2 0 <Dffife<Dmi$ l (®tp&W) £v P+ SKW>«I 
(g§ 1^1® FW 3 0 i:N+ SHU-f > 

ffl* <* 2 *«g© H W >«*gB) 4 0«*ht 

[0 14 0] HWiCx p- ffl^.tr^^ri»;u^ 

2 0©^Ot« (H^feW) C, P+ 

(|g i39tms©y— i o o hN+ iv-^f 
(8 2ast*s©y— *flw«») i i o#Bj$£ftTv< 

&„ fit, P+ SKVY >fM^3 0 tP+ lv-7>ffi 
^1 0 0©Pb1(c^*^5P- S^t^^-wi/fB^ 0 

©sb^chu p- iaa?+*Aji« (ii#fs©s 

[0 14 1] MC, N+ SH»W>tTO4 0 4;N + Sv 

—^mm i o©p^©a5^-ti± N n- iijift^w 

« (»2flI«Dia^t*;i/«*«) 7 0»ffi^ 
fc«ii^-lr*^/H»«7 0 fLS. *fc N N- s 

^ii^-^*;uffl^7 o©T®©m^sg$&wr5^-t^ 

dp^^;i/^2 0©S5:3-£, P- SM?^ #^*ffl^8 

0 fc-r*. 

[0 14 2] *ffi^**;i/ffi®6 0, 

^;i/^6 0 i:mft^;i/i«7 o©s-&tc^ts^ 
l©^S.Stc«t i>*a^-v*;HB«6 0*^±t^s.-fb 
E.-3Z.(Dm 1 ©^S-Jltfv #r^?»;ffi«8 0 

f b ^ ti 5 «fc -5 iz mm £ ftT V % 5 o 

[0 14 3] N- M«^5 0tt N P+ S|»h> 

H^3 O^^P- Mx.tr^^^-^;i/fgj®2 0^i:SM*s 

[o 144] p- sa®aiii^^r'>+;Hia«6 o 

©^®ic(i, -7*— hSgi^Ml 2 O^bty-MSi 

3 O^fig^JvSo P+ SKW >fS^3 0±{CH;x K 
L"f>II14 0«$*l5. PtlV-7v®«10 

o±ctty— xmmi 5 o^fiS,^h.So *& N n+ a 

y— '^flUSi lOtt, H^$*i5&:v^^4»e), y-xa 

UT> P+ StRl 0OJS®fctt««3>^i7 hm^l 6 
OjWfcfiKStu V-^lffil 5 0(C^$fiT^S„ 
[0145] *KSS0iJ©m^a^ h 7 > CO 

Wm.?5%z<D-m-&, IH 1 5 (a) ~ (c) , Rumi 6 

(d) ~ (f ) <D&iMm*m^-cmi-t2>o 

[0 14 6] Ell 5 (a) Cll'Ctt, P+ 

1 C»S 1 0 ©±(C S ^!lx.iS^M^lSS^ l e 1 4 ~ 1 
E 1 8/cm3, mgti s 1 ~5 0 >um©P- ISiCx 
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t^*^-WU«i££2 0£ffM3-3. 
[O147]015 (b) ©xg CSB 1 aO^^-^T*) 
Ttt> v*^#l 7 OfcJB^T* P- SS i C^t:*^ 
i/*)\,W$,2 0©J9r£©«ttfc, «*K1 0 0~1 0 0 
O*C©J«»-C0K:*->& 1 0 0~3Me V©MlEt 
N+ SFl/OiW^O, #t>*N+ IV- 
1 0$:Mt5. 
[0148]® P-XIS, 0|*.fcf 1 E 1 3 ~ 1 E 1 6 
/cm2 T-feS. Nl^Wtfclttti^C, ^SR> 

ffig-vXPtitl 7 Ofc^Ts 1 0 0~1 0 0 0 

"CCDi^igT*^;!/^ — 1 0 0~3MeV©jjQ 

siEx^sttAL, p+ sii*w>ffl«3 orvp* 

E13~lE16/cm2tfe5. PI^tltLtli 

[0 14 9] *^-ettN+ SKl/'f>ffi«4 0, 

aA^SCtr-at^ P+ aKW>IW3 + 
0 0SJ&fiS;-rS&»<7)7';i/5.— ^A-f* 

[0 1 5 0 3 015 (c) ©Xg (gg2 a©^rv7) 
TfcL. VX^l 7 1 SffiUT, 01 1 0 0~1 0 0 

mm o*Mf&-tz»> inaamti, m«3 o~3Me 

VT-^m&A*m\ X*tt0l*.ttl E 1 1 ~ 1 

El 5/cm2 ffe5„ ix&fi**? 
«u P- S»lB*-**/HW*6 0«t !>fcSS^£c:3K:# 

[01513 N- MOliif + ^^faTOCT 

fcfc> P- SsPt* 8 Ofc-r*. ^bt, &B 

*-**;njt«6 o, aufia^t*;^? ocd^^s 
v** 'JriKtt, «@?--v^;i/ffi^6 o iisa?-** 
;hh«7 oogte-c^&ssg 1 ©^jit«t 
■v*;hh«6 o#^<£C£^t,£tu *>o:o|i(Z)S 
jim*(*«b*8 o tia?t*;wwi7 o 

[oi5 2]ft*^«*9 0tt, z.fi^-p- mmm^ 
**;mh«6 o tN- sis&*-**;hw«7 o t*>e>« 
fiKSixS. fe:j3, n- *;i>«« 7 ot±«f*> 

[0 1 5 3 3 016 (d) ffllg (g§5 &(D7,^yy) 
T-(i> 7 2&ffl^Ts FSiSl 0 0~1 0 0 
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otcMt^f^ysaAu n- syffii£5 0£f£ 

JE£*-3. iD«*ffi(±^Jx.(i3 0~3MeVT«AS 
m\ ftC-XlttWittl E 1 1~ 1 E 1 5/cm2 
T-feSo ^;*->&A£ffo£gH^ 08*. «1 00~1 8 

o o-cT-mtXm&fri<\ &A^ttmm*mmbTz>. 

[01543 016 (e) ©If (IB 3 affl7rv7) 

■ett, p- s*a*-**;mw*6 o©±®£^trit* 

*J"WHH*2 O©^®^- h*6*lMl 2 O*0!l*.tt 
9 0 0~ 1 3 0 0*C"C©fllfflMbt:J; bteft-fi. ^© 
10 « % U ^> "J 3 >£<k D Mg 1 3 0 SJ&jfc 

[01553 016 (f) fflXf (i4 a©Xry7) 

mtemm-rzo p+ ifw>««3 o±ckv 

-f>iffil404, P+ IV-^I«(10 0±CV-^ 
Hi 5 0&Bfi£1-So ^IT. ^!ix.JS6 0 0-1 4 0 
0-Clg^lSbT^-? -^WktS. *&, N 
+ SV-^**l 1 OH:, 0^£ft&^gi5#*>£>, v- 
^®dl 5 0felSEJb#ii5«k-5=i>^^ h*1S4JI2J&-*- 
20 CO«t9t:LT@14t:fNLfef^Sh7>^ 

[0 1 5 63 ^flJEW^^Tfciu P+I©Si 

£.L-TV^#, N+ M©S i CS«CD±tP- 3*©:&t: 

- M©S i C**g£fflV>Tfc •fcV'*. 
[0 1 5 73 ifefc* *6JtSfi0ifc:«S«|S^ft»h5>S? 
**©firf£CooTg5£fil§-r5o f— hm.M 13 0 C§E 
30 #EPiQ£tlTU&lvK?iT-!±> SBf-t^«6 0i: 

[0 1 5 83 *fcv C©fil©^;£Jf#. 
fB«8 0 i:aaf L + *;HM«7 0©jg£-£B*>t,t-;i/ W 
>«E£;ttjfoLTi£* s &»2©^Ji^MU CintC 

[0 15 9] V— *SfcKW >Dffl©lS 

40 -f M>K*tyr*aW««i:l/TS iCfrfefcS* 
©fcrfflVAfc PNg^0tf;i/h-fViEl)SAI 

«T-mSit* s ^jtjl^i:^i> «ta*»ff-%SStcfT-5 c 

[0 1 6 03 JSC* JSlfflffl2Jii:MS2©a»2Jifc:j: t) 
«*iitr*»fc'fe-CSii^-v*;Ha«7 0 $:t>^^7« 

15. 

[0 16 13 «C y-Mil 3 0t;^bT> fi©;s 
50 -f7^€4i«t ^@^^^;^J^6 0©^JltZteP 
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+ >MM3 0*>£P+ lv-xft«l 0 O^t 

[0 16 2] COi^C, y-Mll 3 0fdft©S,E 

SEPin-rscfc^j; t>, ^^jumm 6 o commit 

M©g*^ + ^;i/£g§@ V— 5 0 h HI/ 
1- >«& 1 4 0 fc©IHK::* + U 7&m,tlZo 

[0 16 3] zti<~>(z>t&m-h><~>, 

[0 16 4] gjfc, Sji^^^;^^? Ortt^fijo^tl 

[oi6 5]' Lm7 mmmi &i7fcfc, msmv^im 

Mm\z.GkZ> S i Cl»ai h^>^*©ig.GHz;i>©®r 
®HT-&5<, H^co^fc, ^ U =3 >SfIl 8 0 co±lz 

it—m<t->v^>mi 9 owj&mzti-c^z*. ^©-k 

■fb->U 3>ffltl 9 0©±fctts V-^v 
^;u$:?fJj5S,-r5.&K)©S i C (<7^ ^>K^+s»7J|s 
a»ffc) mi&ikm&Bl&ZtlX^Zo C© S i C JM£HJi 

[0166] -en, c®p+ shw ymm mim 

USB© H W 3 l©Tfc{±N+ SHW>« 

** <J6 2 zgmsj© H W 4 1 1fi-WMb v >; 3 

>mi 9 ofcji-rs*-cj&fias;h.T^s. bkc si 
c*ifg^ai*i©F/f^©ffi^(cp+ iv-^M csgisi 

«SUDV-.X««ffl) 10 1«^Jxt^t), C©V 
— 0 l©TfcttN+ SV-7ffi« (IB 2 ill 

©v-*«h*») 11m =»bs/y3>m 90c 

MT 2> t T'Bf&£ fix ^ S o 

[0 16 7] f Lt, P+ >««3 1 i:P+ S 

V-***l 0 1 t©H©S i C^ B ljg©gi5^{ctt v 
P- ISSf+*;i/ffl« (»li*«Si©«®*-**;M!i 
*$S5) 6 1*sEB^tL5o ££s N4 IKU-f >®«4 

1 tN+ iV-^«ll 1 1 t<Dm<DS i CJHISM(D 

es^ttt, n- ssaf+^j^« c^2a»ss©aii 
^-v*;i/ffi^sp) 7 1 ifiBf&ztiz. ^^^)vmm9 1 

(is dtv?>*®^^*;i/^6 1 N Stfltiif-^^UM 
is£7 l*c,«fi£$ji5. 
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[0 16 8] ££T-> Mf + *;W6 1, SlflSii 
ft*i«7 l©W^SU c ^r-v'J7'ilS{i, &®?-* 
6 l *;HK« 7 l cDa^fgB4»c,br;i/ 

;i/fHtt6 1> &WBi&?-ir*;i/fiRtt7 1 *»36^t^flj 

[0 16 9] p- s*ffi?-v*;i/iis:«6 1©*® 

(Cfcfc, y-Hgiil 2 l^LT^-Mil 3 1# 
JfM^tLSo P+ g»KW>*«3 l±tca:HW>* 
10 114 1 :h.3„ fUT, P+ 0 

l±CliV-7tSl 5 ltfM^hS. N+ £ 

1151 lzmi&£tl2,£.5-=i>** h&SloT^S. 

[0170] #fiffiwa>*#w&jR^>i?;**© 

JK3S#8s©-0!|*x 118 (a) ~(c), 119 

(d) ~ (f ) te^-r^wsiasfflv^TBiwr s. 

[0 17 1] HI 8© (a) OH (JB1 b©* 

T-tt, ^StJS^WJ^JSO . 0 1~3/£m© 
-^Yb-> y 3 >« 1 9 0 S> U 3 >»JK 1 8 

20 0$ri^H-ri»c #UT-s -§^->'Jn>ffil 9 0C, IP 

lE14~lE18/cm3 ##bfcP- SSi C^ai 
^«lS36t)-&to*5, 

[0 1 7 2] HI 8 (b) Oil (f2bfflXT-yr) 
T-fct, P-iSiC*«#ISl^ ^Jx.(»biSS9 
00-1 3 0 0 °CT-gkgHb U Si C^»«:S« 1 (DM 

mvtz&mib^^m^tm^ o . o i~4//mej^©n:$ 

^'j3>I2i:-Kft^U3>ll 9 0hfflFIC 4 JP5^ 
30 WJxKO. l~2/zmgSOP- SS i C^^^jf3 

[0173] 018 (c) ©IS 0S3 bcD^yrr) 
T-fcfcv T7^17 3i&IMTs P- iS i 
3©nlf«©ffi«tCx 0>JX.(S1 00-100 O'CCISST 
1^*>^10 0~3Me V©inM«aT-^IS^AU, 
— ftfbi/>J3>|Rl 9 0 £ 3; T% N+ i^U-f > 
M^4 1, 1 lSJ&fig-ts. 

[0 17 4]iftK-XItt, flliK, 1E13~1E1 
40 6/cm2 T-fcSo NS^«»i: LT(±»lJil^K:, ft 

?||S«IS^^^«1 7 3 4fflV^•r^ Wittl 0 0~1 0 
0 O'CCDMUXTJ^K-^A^ -try-It 1 0 0~3Me V 
©jDjStt£ET-^?±AU, P+ SFH >M^3 1M 
P+ IV-^M1 0 1 *8:H— XJftttftlil. 

til E 1 3~1 E 1 6/cm2 T-fe5„ Pi?»i U 

[0 1 7 5] «t* % #HJ££'JT-teN+ 1KW >«^4 
50 1 &T>"N+ 1 1 1 ftJ^fiErStK)©*^ # 
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>&\ZftiZftr>tztiK P+ SV-^««3 1MP + 

N+ Sly-*HHgl 1 1*»J581"* 

[0 1 7 6] HI 9 (d) ©H (ft 4 b©W»r) 
T-tts ^^#17 4£fflMT, ^Jxif 100-100 

0-c©^igT-^»^^->^?±Xbv N- Mffi&^*;u 

««7 1 5:Mt5. SDjUmfffciU ffl^il3 0~3Me 
VT-^J8&A£*tV\ ^H-Xilt 0S*ttlE 1 1~ 10 
1 E 1 5/cm2 T&S. d©B#, ttXariXfcSSSJR? 

tt, p- ffl*E*ir*;i/iiwi6 i i&fea^fccafca- 
[0177] UT, *b^-v^.;hs* 6 1 si^sa^ 
■\»*;MW*7 1 ©J?£XtF*-\> »J T-iUSfct, SiS^-*** 
;uffi^6 l fc«&*-+*;MWH7 l ©Igi^SB** 6 tr;u h 
-f >m,E£:ft*&bTj£* s s£;5Ji£<fc 0, sin^*^;!/ 

Si? CaSf^ftS. 

[0 17 8] -f *>aX*fTofc», $Jx.fc£ 1 0 0~1 20 

8 o o •CT-oist«ia^ff axufc^itt«Hf?sffifl;-r 

S. *®?-\> 6 l&tWii&^-V 

W&l 1#>?>&S, 9 l^^fig-Tix, 

[0179] 019 (e) fflxg (S5b©^f^) 
T-fcJu P- S*ffl^+*;i/«tt6 l©±B^*tMM*fls 
2 1 &mz.l£9 0 0-1 3 0 0 

>£<fc D^-hSgl 3 1 SJBjsSi-S. 
[0180] 119 (f) Oil (ft 6 
T-fciU P+ IFH >fi?*£3 1±£ b*W >fll 4 1 30 
ST&fi&U St, P+ SgV— 0 
SI 5 1 £fiJJ5rf S. ?IT, #];Lfcf 6 0 0-1 4 0 0 

Sv-^i«l 1 lfcfc, H7j*«**i&v^£t&»£ x v-* 
til 5 1 CgEHJl^ftS <fc?3>£^ bmfliSff^t- 
So ccioCbts Hi 7{d^-r@|f^*h^>$;^ 

[0 18 1] *7£SE0!llc«S«#a&JRb7>$? 
^^OlM^feBlK-rs. y-hiSl 3 ltmEE^EPiD 
£ftT^&v>ttffiT-(;±, P-SiItf+^j«6 1 40 

tN- mm^^^)vm.^7 i©jg-s-s&#>£>t:;i/W> 

So 

[0 18 2] fOISf, V-^St KW >DH©@SS 
<f K A > 1* >v 7*mfomK i:LTSiCfre,%5*) 
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[0 18 3] y-htai3 1 t»UTftO;H 

7^^Si:, *@^-^^.;i/ffl^6 l ©3i/f fcfctP4 
asKw >«t*£3 1 *>e>p+ o i^s 

N+ iv-^fWl 1 l^i:it)f5NSf«f+^;^ 
[0 18 4] il©«k3tc, y-Mgl 3 ltftCtff 

teP^gW^+^^jg^+j-, 

*7 lfiCttNS**^ + *;i/£«je;ar-fr % V-*«ffi 
15 1 i: K W >S@ 1 4 1 hcomiZ^-^ U T#«En 

o 

[0 18 5] *<Dmm^ y—^u^-ycDmmmwimx-, 

£>tiz>. <&iz s *»;,tt)P- m&mr+tMWMe 
iommK:&-pM<Dwm^ j r*)i<ifij&i£$ix y n- mm 

ti S w*- *;Mff3fi# qrn i: «e 5 . 
[0 18 6] *& % *<n4W* 7 lrtCJBfiESn 

5fift^;Ht y-h*fiH:JKl 2 1 

So ^-©fc», r+z-friB&i&Mmttotzi&M-eg^ Kb 
-f> • v-xra©*>l£^£©M-f s.ri:#T-tSo 
[0187] B2 OS. *#8tB©ft8g| 

JEWESS i CS^^b-5>^X^©^{4-fe;b©Kr 
Smt-feS. E^©<t-5{c, Klz-fy^t^SPt S 
SiCSIl l±l: v P- MS i Cx.fc^drS'-WMSSS 

+ XfMSSB) 10 2, 

1 2 #J15fifc£*l/rv>£. 

[0 18 8] It, P- S^tT^i'-WHi 2 1©— S 
B©f9fJ&Z>1H«lcB:i* ; S8 1 ©at») 5*s^jeK$ 
n.T*5t», :©»5tf&oTP-iIlff^i/^ 

So ^fc, ^¥?*i-^r)Vmt$ l 2 i©-±@©^©^ 
mtZttm (ft2©«g(5) 6*^J«*fiT*D, -©316 
fltli«Il 9 l#i»JiSilT^5. 
[0 18 9] *®^-ir*;HR«6 2 tiggll 

9 1 ©P^©Jit:^dri>^;i/ffl^2 lCSP^-tJi, N- a 

(ft 2 3SSM©S&^*;b«i*ga5) 
7 2 *s?f$fig,^^S>„ cn?)SIf + ^;Hfia6 2i3«t^ 

iaf+^jW7 2^e»«Bi<,$tii»ffl^&, ^-^t-;u 

^9 2 tl-S. 
[0 19 0] «B^+^;U^6 2, S^fflji-?- 
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**;i/ffi*£7 2CDm$&&V*+VT&m&, Sift 
*;i/*«6 2fc«&*- + *;iHBMS7 2©gh^g|5&»e>tMb 

ft 3 «t a K SSrit £ fix v > 3 . 
[0 19 1] *fc, ^5tC{i s ^-Mftlftfflll 22$^ 

LT-y-h«si 3 2*sa»^tnso p+ av-^t 

ttl 0 2£t5N+ SV-7«S1 1 2±fctt, V— 
91 5 2*SM^tl5 0 f IT> P+ jgfS 1 l©g®£ 
ttFH >^S1 4 2 *vrv^„ 

©BjtoSftt©— 182 1 (a) ~ (c) „ 0 2 2 

(d) ~ (f ) (omww* m^xmM-tz. 

[0 19 3] £f\ 82 10(a) Olgftt, P+ S 

s i cms 1 1 ©±t: % «*hu ^mmm&ifi 1 E 1 4 

~lE18/cm3, 1 ~ 1 0 0 jumCDP- MS 

i Cxt^Jf^t;i/f«2 1 

[0194] 021 (b) OlgTJft, T^^Ml 7 5 
SJB^T* P- fflacK^^«>^;H(H«2 1 ©«IJlSI5©;9r 

&w$,tz s m*.&i o o~i o o o'co-mux-Tjiss.- 

tJK-i-t^t. 1 0 0~3Me V©iDiSS£ET-#IS:aA 
U P+ SV-7««1 0 2&J&J5R-TS. ttb*— X* 
ti> fclitll El 3 ~ 1 E 1 6/cm2 T*fc3. PS?: 

[0195)121 (c) Ollfii, 77^17 6 
£fflV">T\ P- 3^tf**S"Wl>ffli$2 1 ©EFrJt©^ 

ts ^di« i o o~ i o o o*c©iSia-?:^igi , ^>* 1 

0 0 ~ 3 M e V<DbQmmE.X-^$2t<£.A U N- 

^^jvmm7 2&Mm-j-Zo «K-x*t±, enittt. 1 

El 1~ 1 E 1 5/cm2 T-&3„ *©« % Am^^> 

axtceis^s v-x^^ i 7 6 &/av>-r\ e^xjsioo 

~1 0 0 0°C(D1SUXM'(*>%: 1 0 0~3MeV©iD 

mslet-^-is&au n+ sv-^t^i i 2&f&mt 

2>o S&K-XStt, #yx.« 1 E 1 3~ 1 E 1 6/cm2 

[0 19 6] #||«i0ST?tt N N- SSjif 

««7 2*ftmT2>Tztb<D&m'( *>&X%fz\£'i7-3tz 
N+ SV-^«1 1 2&JBfiR-r*fc»©*-f*> 

?±A^^icffofc^{c N n- aaii^+^;u««7 2§ 

-TX>z£A£ff ofe^ 0S£j£ 1 0 0 0~ 1 8 0 0°C-e 

[0197] 022 (d) ©Xl^li, 77^1 7 7 
Sffl^t, P+ Sv-7^1 o 2©— iiS©«ff^©^ 

j*k:» ?^^^fRiicp+ sv-7« i o 2%mmLXs 

mZiZO. l~5//m©gg$©^5 4JKJ5gf 5. .TCI 

x\ i5tN- siaft^.;^«7 2 ^©Pti©p- m 

it^yti«2 l p- M&ffi?-**n/ 

mm& 2 tts. 
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[0 19 8] *®^**;i/^j®6 2£lWI&3 : --v 

ffi*£6 2 £S&^**;i/^7 2©^-&g|j*»t ) i;;i/h V 

>mBEK:^rj&bTiz:* 5 ?)^s.ii{c t t ti v tift^;i-i 

tt6 2SO«ii^+*;b«*7 2#55^fc£gfbS*x* 

[0 19 9] + 9 2fcfc, C£>P- S^@f- + 

^;W6 2i:N- 1H«&*- + *;MM(7 2 

10 [0 2 0 0] 02 2 (e) ©Xlttt, Y7^||17 8 

zm^x, p- m^f^-i^r^m^ i©-£®©eit 

^©SMBfclx ^JitS 0 . l~5/zmOgi$Ot6 £ff2J55o 
[0201] 022 (f) ©igt-li, «aji(iLPCV 

Dffi&ffl^TJ5»#0 . 1 ~ 5 //m© ~^{b^> 'J n >JJH 

m^x-m<b~> u n >M<£«6W^b^ws u -i^biv 
o =i >k i 9 i e rtfisca-r. 

[0 2 0 2] ifefc, *5©*ICy- httlMRl 225: 
20 «A«9 0 0-1 3 0 0*C-C©«fflMbfcJ;5JKJEK-J-5o 

*©au mti*';->'j3>cit)y-nii3 24 

MfiL-fZo P+ Sv-^«^l 0 2&tKN + sv-^l 

m i 2±ttt, v-^iii 5 2 *& N 

P+ 1 1 ©SE®C(± K L"f 14 2 &Mf£-f 

5. IT, 0U;*.K 600~1400 •CggT-fBtgUl b 

[0 2 0 3] C©J;5tbT, 12 0i;^tl^Mh 
^>^X^*s^fi£1-5.„ 3&43. N M 5<Z>J&.mi<±&WX-&£. 
«©Br®B«H:V#:S3t©i-5tJS®As»^JKT- 

[0 2 0 4] *8KESE«t«5«|jlSij*h.^>i? 

iiSjif J r^-;i/^7 2©g!-&gS*>c,tr;bh>r >®JEH 
MJ^bTJS^S^SJltCt SIft*;i/^6 2S 

[0 2 0 5] *Ofi*, V-^St >DM©mgit 
So 

[0 2 0 6] y-Mffil 3 2tc#bTA©;-W 

TXS:#x.Shs Sfflf -V^-;u^^6 2©SjftcttP + 
mv-XMMl 0 2iP^P- SK'J7MB* (x^jp 
S-Wl/^D 2 l73|S]^®U : 5.PS©g«^^^;uASff$ 

N+ av-7ffi«i I2*t,p- MK'J 7 h^Jgj (itr 
50 ^dr^ + ;ufg^) 2 1 73foi^MtJ c SNiy©s«f 
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[0207] ccctat, tf—hmmi 3 ztcgcomE. 
i 5 2t b-v-ommi 4 2 h(Df&\z** VT&mti 

So 

[0 2 0 8] ZtlZCDfam., iSKW >IEStt5t 

;HWH6 2coSS^ttP^OS«5 1 ^^;i/ii s , N- SI 
ix^*;i/ffi^7 2rtC{±Nm©sa^-v^;i/^j5So$ 

[0 2 0 9] life. M&^**)Vffim7 2p^nzmm^ti 
5f«ft^M ? y-M^tS12 2i:gIf+^l/ 
«^E6 2©#®{c#ffif-^^^75:^^ffi3g©^§^§ 

S. •€-©£#>, ^•v^^ffiUt^^SetJCig^T-g-v KU 
-<> • V-*f^©:^>&K£{gMirSC^#T-tSo 
[0®©tB#&lftBJl] 

[0 i ] *mn<D, m i a^jt«5i»as h ^ >s> 
^ * ©^-t jvcd mm m t- & 5 „ 
[02] (a) s (b) it, ^mwcDmimmmizmz 

[03] (c) s ' (d) ti, *^©^ lSBMl^tfiiS 

[0 4] #»W©, *2giafi03tcfii5«lM»*h7>5> 

[0 5] (a) ~ (c) tt % *^©^2^M^JK^S 

116] (d) , (e) HU *^©^2^5ig^Jt^i» 

[0 7] *ISW©, *3Safi0JfcfliS«!M»S}^>S> 

[0 8] (a) ~ (c) tt N *«IIOSB3SSJEfl»JK«S 
S^3SJ^ h 5 >^**©8S3gXg£^iftBJ10T-fe.5. 
[0 9] (d) ~ (f ) ii, ##PJ3©f|g3|!iJi&0!l£0&5 

[0 10] #«ffiO, *4SUl60!lC»S«#ilS»»b^> 

[011] (a) ~ (c) tt, #»i!B©JMfSfl.0!fc:« 
* b 7 > 5> * * ©^ 1X8 £ Mit' & 
2>. 

[012] (d) ~ (f ) tt, #3Pj3©fg 4 flffiWC^ 
« S^am h7>^^ OHSxStitKn 0 TJ » 

[8113] £5 9&K0!lcffi£*jMlb*h7> 

* -fe;b©if lit- & 5, „ 
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[hi 4] *^bj©, ^&msm\m^mm-^smv^> 
[015] (a) ~ (c) Ht % ^mmcDmemmmizm 

[El 6] (d) ~ (f ) Bu BOSOMS 6 UtiE^Ilcffi 

So 

[0i7] ##pj©, mi $m.m\zmz,mw®%ky ^ > 

10 ^^^©^{4-fe;i/©»f®0T*$.So 

[his] (a) ~ (c) tt N *§m<D%i,imBmizm 

& o 

[HI 9] (d) ~ (f) tt. *«W©«5 7SQ6«|K:« 

[02 0] #3§BJ§®, J885Qi«|fc«5«^*h7> 
[021] (a) ~ (c) tt> *^©^8^fififl»J(;^ 

s. 

[022] (d) ~ (f) bu *&m<z>m82mmiz&k 

So 

[02 3] S^d^ttSS i Cf^Sh7>^7^© 
®T®0T-&S o 

1 P- SS i c*aw«6« 

2,190,191 Si02I 
30 3 P-MSiC4^SW! 

5, 6 m 

10,11 p+isi cats 

2 0, 2 1 P-SSiCx^^>t;i/^ 

3 0,31 P+SHW 

4 0,41 N+ IFW >p!M 

5 0 N- MffiM 

6 0, 6 1, 6 2 P- Sllf t*;i/f«l 

7 0,7 1,7 2 N- SSii^-v^MW* 

8 0 P- SfTtf^iMWttKtt 
40 9 0, 9 1,9 2 + 

1 0 0, 1 0 1 , 1 0 2 P+'SV— *ta« 
110,111,112 N+ SV-Xf^ 
120,121,122 y- hlfifSffll 
130,131,132 7- h@H 
140,141, 142 K U-f >WM 

150, 151, 152 v— xmm 
160 a«3>^^h«a 

1 7 0, 1 7 1, 1 7 2, 1 7 3, 1 7 4 ^XtM 
175, 176, 177, 178 T^PM 
50 1 8 0 Si m& 
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2 10 P+ f SiCIS 

211,212,213 N+SSi CSi 

221, 22 2, 223 N- i Cii;^^^ ' 

2 3 0,2 3 1 N+ SIKW >ffi^ 

240, 241, 242, 243, 244 N+ fiy- 

250, 251, 253, 255, 256 P- 

252,254,257 P- ffistff^ 10 
260,261,262,263, 264 N- SSSi 

270, 2 71, 272, 273, 274 1 



280, 281, 282, 283, 284 ^— h 

[mi] 



290, 291, 292, 293, 294 Ku^ >1 

m 

300, 301, 302, 303, 304 v-^lg 

3 1 0 a&tsn^*.^ 

311, 312 ^^^y^^ymm 

3 2 0, 3 2 1, 3 2 2, 3 2 3 
3 4 0 Si SIS 

3 5 0, 3 5 1 #f^>^^h« 
360,361,362 $ 

370 s i 02 mmm 

3 8 0, 381, 382, 383, 384 
* 

40 1 P-SSiC#i|«lifi 
402,330 Si02K 

403 p-isi c*mvm 

[S2] 
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r 280 
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301 
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271 
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281 

d 



381 



]S7 

\261 



3 f/%-T"291 



- 231 
^330 

-340 



[01 3] 



312 
351 



2S4 " p 



244 



N+ 



r^l256 



264 



304 

^X-312 
-—351 
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257 257 
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-384 
*223 
213 
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N+ 
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-230 
220 

-210 



Jf 5 



250/ 
380 { 260 
1252 
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280 270 

, i,A - - 



r 



- -230 
--220 

— 210 



[250/ 
380 ^ 260 / 
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(a) 
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>330 
-340 
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241- 
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/-322 



<-231 
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-340 



[16] 



(d) 



381 



[251> 
[261 



241 



^^-•323 
"XT' 340 

IT 



(6) 38l{2^28 l271 



241- 



5 f-----^' -; 1 



-231 
^330 

— 340 



[87] 



311 



242 
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[H8] [09] 
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